PCT 



m br * « a 




(51) BBS#ffr:JMH7 
H01L 21/027 



Al 



(11) BKS&H1*« 



(43) b&&m b 



WO00/30163 



2000^5^25 0(25.05.00) 



(21) mmmm*w 

(22) mmftms 
oo) m9tmr~? 

#11 ¥10/327651 
US? 10/3665 13 



PCT/JP99/06319 
1999^11^ 12 0(12.11.99) 



1998^11^ 18 0(18.11.98) 
1998¥12J3 24 0(24.12.98) 



JP 
JP 



(71) ffiiiA (*SSrl»<-f-<TOS^Il(cot^) 
1*3£^|± — =i ^(NIKON CORPORATION)[JP/JP] 

T 100-833 1 MJRffl>= : FiXmm%<D\HE.TB2m^ S±KVl" 
Tokyo, (JP) 

(72) ; *5j:t* 

(75) 38W#/ttiIBA (#llU:o^T<7>-W 

M ttW(NISHI, Kenji)[JP/JP] 

T 100-833 1 ^Mf[5 = P^ffl[SA^rtHT@2#3-^ 

»± fcfyP ««S;£it ~ > &^J# SigGf*J Tokyo, (JP) 

(74) ttMA 

■kM lg(OMORI, Satoshi) 

T 2 14-00 1 4 J 1 1 * J ! I it$ rfT ESF2075S2-50 1 
^SSWfr^fS&Bf Kanagawa, (JP) 



(81) Ib^H AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, 1L, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW, BciWWflP (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPl4#fF 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, 
TG), ARIPOWfF (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, 
ZW), 3-— 9 i^T 4$fF (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: EXPOSURE METHOD AND DEVICE 



(57) Abstract 

An exposure method, wherein a defocus quantity on 
the surface of a substrate to be exposed with respect to an 
image plane of a projection optical system is detected 
highly accurately even during exposing without lowering 
throughput much and focusing is made with an automatic 
focusing method. A first oblique-incident AF sensor 
including an illumination slit unit (54a) through an optical 
member (63a) and a second oblique-incident AF sensor 
including an illumination slit unit (54b) through an optical 
member (63b) are used to apply slit images (Flf, F2f) onto 
common measuring points and focus positions are 
measured respectively. One half of the difference between 
the two measured values is regarded as a drift and the drift 
is corrected for values measured by the AF sensors; the 
first or second AF sensor is then used to perform a 
focusing by the automatic focusing method. 
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ft, Y^ftfC^Ifrgii&X YXf- 2 Itiit^ntt^o z^;H- 
Xf-y3MYXf-y2J:D^lAXf-y # 

fltj&snTt^. z5 l jph^T-^3±i:it$nfc^i!i«4, 

Kite, XY77-^2S7f7^ilL^ l/f^J^f-y5 0S 
MUW)TZ> I^llioT, ^7IA 7 ±©#5/ 3 «/ bMi&iZU^Z? )l 1 2 
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V ^KjLft^tfXA 7 ±<D&z/a ^ b^f-JHI^l^^l/ 1 2 ©A' 

T^^n, 'f>f^i/-3't>it2 4 a>tfcffi{t^#7^-r * > mm 
mn<k K* mwftoo z? ±-e<z> &£#\z* myt+\z 

XA 7 fcfcff SSIIFS^*S:jiiESI^fi»c:*!ll9-rSo 

U>X3 6 $^1X3^77^/^ 1 0 <DW, 1 1 0 BtlAlttSo 

mi 6\zmm2tifzytm&iih%si 7 <D^ytm<ommzmm^ti. yt7r 

-YA'Sfcl 0 <Dl&<Dft&mte* Z^)VV7,7—i?Z*¥\zm.W.-£tltz.%: s 3im 

015 (a) te, Z fJl/ h Xf-y 3 (Z)F^g|5©§^^ 9 (Dlfilc?: 
^b, HI 1 5 (b) \%m 1 5 (a) *©S2p7-^M8 £^"T¥®I2} 
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tSD, Z\(Dm 1 5 IZ&^T. — 8 (D^iM 8 a IZltM^tm 

*lzmm£ntzte&iEJjM<Dmo/U? — > 8 c, I0P J |P/^->8 c 
^X^fS]^^trJ;-5(CiH^J$nfe 1 ^fO#^(D^2pT-^ 8 b, 8e, 

j&mkmw x.;\t ? * > h-t?>i7-/B<£> 2 ^7uco«2pv-^ 8 d&m 

mi 5 (a) o^ytm^ 9 ^t, 7t^T-r 1 0 ®^3^k 
1 0 cfr%M\ti?*ntz.m%m(Dmwyt ilh 55-151, m^i/ 

>X 15 2 ^r^TS^V-^^^yf 8 <7)J&@fiJ^ £ «2p V- ;7 8 b ZMW 

m-c&zft^ m&jzu^z )ismfrZ(DmMMm-v$)-DT%&^ 0 mm-? 
— & 8 b, 8 e (Dmm&mj&vtzmwyt ilh hi ©sm^ii i 1 

3 a, 4 3 b z^tsmmzmm-tZo mi\z&^x, &&yt¥%iim 
d^77-f/>hY-^4 3 AcDMm&mmLtcmwytte. 55-1 3, 

77^^> h^T^m 1 4 ?:iT C C DSf © 2 1 5 ±lZ 

S2pV-^7 8 bS^77^^>h7-^4 3AC|$MT5. $7~ 
1 3, T 5-Y ><> h^Tt^ 1 4, &t>'if If 1 5J:D l/^^;P7 5-r 

*>hmmm (j^t, rRAiMj tt5) *«/&£n, itif 1 
tai^ei 6-c«, ^©^finf ^^slts^-^ 8 b<D#t^f-r^> 

^F0^®RAiai}:J;ot, 0 15 (b) <2^2pT— ^7 8 e 
<DM\ZWTZ>T?^ ^ > h?- ^7 4 3 B©^M-rn*^atM$n, CCD 

sfmmhmmmm 1 1 o ^#fc&$$nT^&o f©uto77^/>h7 
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5=—^ 5 o &4ilw&:®tz>. »svjttfitfm^*/ht^s 

Xf-y 5 0 Rtf^XAX^— ^©#&B£#^fl-&7TiEtt:'3~2> ^it, 
><D m £ £ #P 1" 3 «k -5 C L T J: V 

1^<D^XA77^^ > h-fe>i7- 16 0 T^tSB^n, ^IA77-f 

fit, ±fB</}l/^;i/7^^>h^Tbfc&#«&T, #XA 
77<^>ht>^l 6 O^ffl^Til 5 (b) CDS^P^ — P 8 d 

^S^V— ^7 8 b, 8 e (Dtpfc tS?T-^7 8 d (Df^MlZUnW 
TSJlcbT, ^XA77^f/>ht>1tl 6 0 <£>tfc|tt'£'fr<i: l/^^;H 

m^n, :0^-X7-f >fi#fWfl?gfii i ortoffittg&fcaaitsn*. 

^XAHMt^l^Ctt ^XA77-f ^ > b-fe>+f- 1 6 0 &m^T 
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t^^o ^iA77^f ;* > bir>1f 1 6 0 Ittzr • T^yX^iC 

Tttft< :*> • v^itTfcck^U TTL • If • U>X) 

7j:£> xttTTR • +f • ^^Tfed;^,, 

A77^f^>ht>1tl 6 OteJk^*^ (^J^.^S^5 5 0 -7 5 0 
nmil) m-&g£> U—*f t: - A , Xte^fift, St£ 

Th£\,^ ins, '&m-tz>^2mMmm<D7 ^-r * > h-t>it 2 1 3 

(IU2 0) tO^Tt>|nl1t-efe^), 

-r^>^^^t--^x»> blims^ co -rn^ & thaif 5 & «> a>ig&© a f 

*#J<D?gifc(Z)AF-te>+H£, #^0JCO£I 3 60 7 * — % X ftfr&fcB^ Id 
Mt^TTR • if • ^^C0AF-fe>1f <h, *^HJ 

com l S^2©7t-*xtIitilI}:Mt5 2 toa>4Sk\*t:£5£a> 
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fiB!tS 0 TTRH©AFt>D-Sifflt5«^l:H 0 1 \Z&\<* 

t, ->ty^2 9ssvit, u-if^Ms 5frt><Dmytm<ommyt'v* 

— ^7 10 0 ^-a^^^^HHBJU, 100 (Dm&&&yt¥%; 1 

8 ±0^ □ A°37-> 8 c (0 1 5 #33) TX;£|rK XteY^fnlfcffl;^ 

EI 1 5 (a) KI&^T, HP/^->8 cS;IILfci^I L«, 
Z^;UbX^-v3ft<D^^^9 fC&^T, 13tI/>Xl5 3, ==. 
7-15 4^IT^77<A^1 00)^4 ftQ&Ul ODCAItt^). f§ 
4 #tf£g& 1 0 DKAStL SB 38ft I Lte, El 1 K & ^ T , ^T'f^ 

i oco^2^i!^^i o A&MTytm&nti^ i 7i:a»i, T^m^m^i 
7 ©tannics i ^7 7< * > hmwmw 1 6 tMsnt^s. 

i^itDTTRj^AFt^ (8—10, 17) 7&MfcJifc$nTV> 

^ — 2 10 0 <Dm\Ztt'T2>mnrt?'-> 8 c <£>*@*f^l;:|W|$LT, t£ 
1 7 <z>*fctm§ftS 1 SU-^U >^T3o ££>£?&!/-3^;U 
1 2 ±<£>T — ^7 1 0 0iiP/^->8 c (hOffiJt^SSrfT^ Ctt, X 
Y7r-y 2 £ v 5 0 tOMtlSffiilUTt)«k^. 

EIIK&^T, 5 t LTK r Fl^yTl/-^ 
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i 6 i*i<z)^gira3u -r yj-fv— ?±>v-2 i 

m:ti:j;oT, TtsMttisi 7 (D&Litim ^zmfeit-rz. fit, 
£©*a*tKt:£ft£:i&ttif§-^s i ' &m^T, 7-^ioo®t©D>h 

Wt>. mi 6 (a) iZTjk-T^-olz, &m-?*-9&M8±lZ\Z, 
1 0 0 <Dm£\sTXrtltil\ZL/Srt? — >yt<D&&m lOOat, 

mzL/snz-yisKoy&mm. ioob t^sntt^. 

ifMP^->8 0 0 a ^X^f^JfC^SLT, ft«lfctti 

ii 1 7 (DMtiritZtlft&mmnS 1 ' SXYXf-i?2CXlgl:^L 
T^DyhLT, EI 1 6 (b) K^-T.k'SfclfcirftSfdttJ&f 

(^BStc«2i^ai3¥) LTEH6 (c) © ail i o o c n^tm^m n 

d S 1 ' /d X&$tsbZ> t, 10 0c ©^ifg^&J&fc 1 0 0 a 

ouy h^xhc twists. 

EI 1 ©fjjiJiP^M 1 1 0 <DmW<D%£T:\ Zf^hXf-y3 

#6, ±m<Dmn;^? — y 8 c DilbTS^m 1 OOa^n 

Henfc3>h77hC4^D7ht5t, Ell 6 (d) GDx-^Jl 
OOe, lOOf, •••#q#£>ta& 0 £<2^-^J£#/hgflt}£#TMA 

FX&-&tf)Z> :®7^-*XfiiBFX!l^ill 0 0 a0^7 h 
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ft iblZ* HI 6 (a) OYtt©g»«10 0b4HP/^-> 
8 c TY^fpm^-r^ Z\t\Z^^X, &&mi OObCHlTfe^ 

(BFX + BFY) /2 ZMffiiO^X h 7 * -tl XfoWtlsX , Z\(D^ 

DP&H&Tj&te, B#III#II{§¥9 - 2 8 3 4 2 1 
U^ZJl 1 2 (DA°^->®<D 3 ®0fi^±^^^-^X^mSt?PJJfflV-^ 

20 8 comm ^ifc-r £ i^czf^hT, ^- v 3 £ nnjfp-mkf <fc v*. 
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®&yt¥m i i izmLxu^zjii 2±(Dmmmmt& 
i8<Dftm& (0 4#d £#®iz7*-*jx®Lmmmm*?—# i o o 

±iBOJ: , 5f3, TTR^S©AFt>^ (8—1 0, 1 7) 

f©AFt>-tt (8~1 0, 1 7) &&m?2>2imy£Wlft<D7s)l, 

^ © a f iz > § m m -r z 0 
iii^^ &&yt¥m i i ©M®t2«i^<7)ji)t^ i i 7, rzj< 

17, 118) #E«sn, g^&ttim i i 8T*fttts$n««»<?!)7* 
—xxmntffflwmwi 1 ocMsn, fimgsi 1 cmii^i 1 

3 <Dmfc&jr— h7t- # A7j5£ (t-hl/^ij>^^tt?) 

its. 

EI 2 ^<£> 2liil<DAFir>+>-<£>|*jCDff| 1 <£>£4A#tf 7j j£<D A F ± >it 
(117a, 118a) £©0 2 £i5^T» Jgl^^ 1 1 <D 

S7^J^f:ioT^XA 7 ±©U>?A hfc^-rssR3ttt<D^Vi&S« 
S©3t7 7^;^^l/tgM^l iosiSTeit-5. fit, 
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02 \Z$>^T. ^7 7rfA*m©S*fflSS5 2 a <fc 0 ft ft $ nfcflB9lft F 
1 te, U>X5 3a^lT> W7 0iS (ft&Eff) <h<£>£^£M£IB 
ttStlfcHBiEXU y 5 4 a^H^TS. Z\Z\X\ ^fllO&J^SftS 

t£1jI*&£04 (c) fc^f Y^lPj^aBgVig^^Ojl^M^ I UTfeS 

ii-r^ch, 04 (a) \ts tomytmmi u^^tsmm±iz.mmxo y 

h^54a(D| Cnfc5 4atit) ^Sf Ifetl^ilTl^. 
(a) id^^T, fig^X U v hffl<Di% 5 4 a KteHgf 
10 bTM*Ittit«k5l:, (#0»JTtel HH) O^^X'J>; 

MtF 1 a~F 1 k^init^. f •3t> B^BJXU y 4al: 
0 5 \Z.^-t^o\Z^riib(D 1 1 1©X U V hiCMt^XU y h 
t©la/^->5 4Pa~5 4Pk<i;Dfci:^iP/^->5 4P &B 

15 zm^aHSnA'^ — > 5 4 P a~ 5 4 P k ^rSifi F 1 

02H£>^T, l/>X55a, $7-56a, iHfr^— 57, U 1/ — 
^58a, U>X5 9 a Zmx—m^tlZCDmn — (X'Jy 

h^) ^r^^-r^o ^n^op^p/i^-xD^^^^m-r^MBj^F i 

«, 1/>X6 0 a, ^ ^—6 1 a, U>X6 2 a, yt&^7 hffltf>3fc^ 
20 SB#6 3 a£:fl*LT, 1 1 ©^iAX H^f LT£4#> C?IA 

7 Oiita 'J>yhlFla-Flk ^titS. 0 4 (a) H^T=t 
?\Z. ^U7hiFla-Flk»g^[p]Dnt ifMlUtf 

isTmfrizKmm\E\y\zm®LT^%o sfc. ^ox'j^htFi f 

25 TV>5„ 
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^^LTT^il-^ 5 7a ^gEUjT £ £ tT, Mt^F 1 (B3tettl 
USStHlSt Set? 7- 5 7 ^^iltll^tTt^. 

5 ie®j^7 3 <nmmm n\zmnmmmwm i 2t:fcM$nTt^. ^ 

7<AlOlftBJffi5 2 a~^7-5 6 a> Mlfra^— 57, 

8 a —T^gW 6 3a ct Dit^^ 117a «$ntl^o £fc> 5 

7-6ia (ipt), lmfcmmt) tmm<Dm3(Dm2<DAF-t>-*)-* 

CO 2 6 1b LtfWZ 1 ©Sg^I^IsELTV^. 

10 EI2^4o^^T, ^XA 7 O^STSItbfe^HjT'eF 1 yt&zs7b 

ffl0^M6 4a, l/>X6 5a, 6 a, U>X67 

^^6-iz>it6 8 aCS^ffiJd^ScWXU yhftCn^fe TFla-F 
lkj &n%£M-?Z> 0 2lSltM6 6a[t ASJftld^bT 

15 2 ®©SI*Srff oT^K*^|BjT«gBW-e*S. 

017 (a) te, f(D^t>t6 8 a©^ffi^^l, :©il7 
(a) \Z&^T\Z* 04 (c) ©DtMlUt^lMilUPfe^ 
Snt^S. ^(D^ytffilZte. S^«Sn57Uyh«Fla-Flk 
©ififl^CX U y M£<£>H§ □ 70aa~70ak 7^/&$n, ^tie>©i 
20 P70aa-70a k ©IS® lcK^£ffi3Lfc::7 * h^^~ F3?©ft« 
^ffi§§6 8 a a~6 8 a k/^@5£$fU Z. tl <=> oytn&ltiSs 6 8 a a~ 

6 8a k<7>tfcffi{i^#&?ijk:0 2 <Dmm&mmffl% 7 2 izmmzni:^ 
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©TTR^0AFt>1t (8~10, 17) ^ffl^T, ^7b7^- 

ir^y h3:M3f-r2> <£3 tltfeJ;^ £ 0) «fc -3 I;: -v 'J7'l/-y 3 
10 fTofcH^Cte, fn^©7 * — I/^UWS, EI 4 (a) 

H ^ F 1 a-F 1 kat&j£$tt£Sg«©*£*j£u HP 13 & It iJL&K 

i2©)tfOT6 4 a~g^-fe>+J-6 8 a, &tfA-fcf>^5 1 a <£ 
ill8a«$ntl^„ £7c, 2®KI*BR*r6 6 a, MM© 

fit, m i ©flames i i opwm&wz* *rti*><D&&<DT7* 

UrtT0>7XA 7 ©iffi0tICM§?^^f7t-iJXl, 
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7^1^ I UfC&tt^XA 7 <£>^®£xj-- h 7 * - # X ^TitM \Z & 

^JTtefg 1 c2^AI^5££>AF-fe>1* (117a, 118b) 
£MmiZ%H 2 (DmXMJj&O AFtH ( 1 1 7 b , 118b) 7^I2JIJ 

m 3 te^O^I 2 CO^AW^^CD A Fiz >it (117b, 118b) £ 

2 b £ D^tBSnfcra^F 1^>X5 3 b SridTfiS^lX U y hB& 

5 4b£IWt5. 04 (b) te, I u*"&tr®«±JcSg|gx 

U yhS5 4 bCDit (Ctl!) 5 4 bttt) U£4fcSg£^ U £ 

©g^&T^f £"3 BB^* U y hg|55 4 b 1 <D A F -fe >1t<£> 

bsb^t; U y hSB 5 4 a i S^^f^COgHgTli^O^ □ A°^->^^^ 

X55b, ^ 3— 5 6b, igllj^^— 57, Ul/-^58b, 1/>X5 

dnex^^pA^-xD^^^^m-r^^Bj^F 2 u>X6 0 b, 

2 HJJKItgW6 1 b> U>X6 2 b, 3^S§'>7 hfflO)tfM6 3 b £ 
^•LT, Sf^Tfc^l 1 OJIfcfiAX C^UT^C^XA 7 ©gffiC, 
EI 4 (b) l:^1-«k5C7<Jy httF2a^F2k*iS!gt'5. 
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h#F2a~F2 kO&jg^tfJD 2 MltUm I U \zft LT^KlBt 
ItlHlD tCf«MbT^^>„ 4 I ^X'J7hiF2fOt^H Eft 

I^IU(D^II^lTl^, HI 3 <£>$tl&5 ^— 5 7 JJ, 12©I1 

5 5 6 b, MWj^?-5 7 , U l/-^5 8 b-^#M6 3 biOl^S 
117 b##lfi!&£nT^5. 
04 (c) it. m4 (a) OX'J^ htF 1 a-F 1 kti4 (b) 
U 7 htF 2 a-F 2 k i^^lfc^I^Sl, :©|4 (c) 
d&t/iT, f§ 1 ©AFt^CX U y h^©Sj^^fpJD 1 t^20AF 
10 -fc U h#C7)^^^fp]D 2t«, 10° ~40° @g (^4 

(c) -m2 5° mm) ^mnx^mi^x^^o mk> ^i«AFt 

>t©7'J y h^F Id, F 1 f , F 1 i <D J £tl j en<Dtpfo<Dmffl&£. 
l2(DAFt>1j-©X'J7 htF2d, F2f, F 2 i GD-^-tl-^tlCQ 4* 
^©H-Mitt^SlT^^ X'J^/hiFld, Flf, Fl i©^ 

la-Flk, F2a-F2kH &jR^3** 1 1 0^®#J<7) W^li? 
E FftkURSoT^*. La>Lft#£>, 

20 ^[^(CMlTWiiSEF^^tilfLTti^o !7*-7JX 
&S£ft&#.15r&fcAFii>im, 0tJ*.«B:*@#BS¥6 - 2 8 3 4 0 
3^&&&tf2t]ft-f S^ia^Sf^S 4 4 8 3 3 2-^^IB^$nT*0, 

fflOft#HU#6 4b> l/>X65b, >7-66b, I/>X6 7b, & 
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t>1t6 8 b0^K:lt©X'J7 ht Cn^fe rF2a-F2kj 
tP?^) £?li£{i-r3o 0 2 0A-h*>^5 1 a, S^@3©A 

— tf>^ 5 1 bifim 1 Tte— — t:>^ 5 1 £ LT^$nT^S. 

0 17 (b) \Z^T& o \Z, ^r<D^yt±>^e 8 b CD^tM^^, H 
fei$n57U y MtF 2 a~F 2 kOififil^^ U y h^ODffiP 7 0b 
a — 7 0 b k7&«^fife$n, utl?)©FlP7 0ba~7 0b k<Z)Jg®fc:S 

v^c$&3i^^«^ttiii6 8 b a~ 6 8 b k*«@j£$n, z\n^<Dytm^ 

tti§§ 68ba-68bk <£>^£tiif^3£^Jl3gI 3 <Z)fl -^JlffM^ 7 2 

mffi.LT'&t>nz>m$t(D7 xm^ffm 1 ©fww^tt 1 1 o»c^«& 

£tlT(/>£„ I10AFt>1i-iiiHTTR^iC(DAFt>1f (8~ 
10, 17) ^ffl^T+f U^^-ya >3&«ff fctlfcit^Jcitt, ^n£> 
0:7*— #X{f -ifOl/^^fc, 0 4 (b) ©§7'J7htF2a-F2 

m 3 <D?t¥&tt6 4 b~^^ir>it6 8 b, RW\—}±>?5 1 b «fc 

^118 b^M$nt^-5 0 #0«l<Z)2tti©3lft3& 117a, 117b 
fct^ata^j^ (^F®^) fc@j££*U 2O0DS^m^l 18 a, 1 
l 8 b4 t O)2$ftoDS^m : b*il(D^jt^ (^m^) t:i£$nt^§o 

-0!l£LTtt, 1 1^^^-r^)^^ Xtt*-©** 

Z>&M(D3£gTi$tLT£^ a fit, El 1 ©fgtfffllgfil 1 0 |*3<Z)$fcJSLg& 
^<Dfg2 CDAF-fe>-9- (117b, 118b) fcct^TtfetBStlS 
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-*xt, &r;^w^:M^0f n^^itHt^ c i^Tt, ens 

&l±Ock5 2£#mS&A8*:£5S0)t& 1 <£>AF-fe>1t (117a, 
118a) , XttI2®AFt>1t (117b, 118b) ©fpjn^ffl 
t^Tt)t- h 7*— #X;£^T#XA<Z)^®£&Jg3fc^ 1 1 (Dm^\Z 

£*l6tf)§4AI^5£<D 2 OlDAF 

LT^5. ^(Dmz. ±.m<D^l (Dfcmft^m (^7-61aS^2l 
^§«#6 lb) ^2(DKUyt^ (2ffi£S*SB#6 6 aifttf * 7 
-6 6b) <i:^Oh*U7hSr^WI"r«!£fiJS:«fcLTV^. ^TT« 

ST, ff§ 1 &tf^2 <&&Atf:££©AFi:>1*K:«J:5^XA±T©;* 

05tt, BI2B:t^0 3OSI3t^ 117a, 117 b©-^^tt*T 
^TMB§I2]T& 0 > Z\(Dm 5 Kl&I^T, ^iAitX'J ^ MF 1 a~ 
FlktX'J7hfF2a~F2k t^l^5^[Bll:fi^SnT^5u 

5 fl&^Tv BSBJ7,U y hSB5 4 a m£PJPA 8 ^ — > 5 4 Prf«j&£n, 
H^BJX U bBB 5 4 b £teHiPA 0 ^-> 5 4 P <hH*f^/^^PA^-> 
WSnt^O, cn6O^PA o ^->^il3lbfcHa0J7 , £^«, 
>7-57 D IPlPA 0 ^-> 5 4 P* T^T<fc"3£, ^I1:#X'J y 
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M£<£>HP A°3? — > 5 4Pa~54Pk (DM.mJjiv} VD^©!!^^ 
<=>*13„ fit, -^(DB^BJX U ^ hgP5 4 a^^0HS0J^F 1 U 
U — !£5 8 a^-yt^mtG 3 a ^^LT^I7\ 7 ±(;Sf ^^]D 1 £ 
X'Jyh#Fla~Flk ffi^O^HJ^ U y h3B5 4 b;&*£ 

(DMWytF 2 it, U 1/-I5 8 b~ft¥SB*f 6 3 b^LT^IA7± 
iZ&BJjfaD 2;5^X'J7 htF2 a~F 2 k£t£|£-r£ 0 

CKD^fl, HHH^^F 1 \tmi<Dfcmyt¥m<D--ffi-C&Z>li7-6 1 a 

(HI2#^) £^LT^£fc#K X U y h^F 1 a~F 1 k<DMW]Jjfil 
VDKt m§nA°^-> 5 4 P ' ©ll^VDiaiiltl^o £ 

lb (HI3#bs) £^LT^3;fca£K X'JyhftF2a-F2k©Ift 
^f^]VD2«, PiP/^->54P' <DMW)Jjfi}VD £ IrI D T & 3 » ^ 

<Dm<Dftm®m&m-<Dm®}&&mwi'T^z>xv y mi?f i f , f 2 

m6 (a) m 5 (D^IA 7 ±0X U y MtF 1 f , F 2 f 
££*EIT£> D , ££>E!6 (a) \z£>^T. m 1 7 CD^^-fe >+T 6 8 a , 

6 8 b ±0*fJ^-r^>X U ^ M£cDHi§ □ 7 0 a f %.Z$ 7 0 b f <D&'&m 
(^tlfeiP70af, 70bf <hBf^) &^$nTV>£„ 0 6 (a) 

IZ^TkolZ. X'JyhtFl f, F2f(t ^tl^n*f II □ 7 

Oaf, 7 0bf±§|SIiLTliT^:ii!5:0 1 :in £ © |{§ P 7 0 
a f , 7 0b f ±lZ&&ftm&ftM%:WkVfzmJ%$:m5<DMmzL7- 5 

7 <Z)gEiHf^T*I^M^bT#£n3{f U y hfcF If, F 2 f 

F 1 ) ©SSj^IrIVD 1 tX'J y hBF 2 f (fig^5tF 2 ) 
VD2tft 06 (b) lkZ$ (c) <t o \Zfcifc LT^ Z> fz&, V 
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06(a) TteX'J v h#F If, F 2 f HS5!l/T^5J:5 
0 6 (c) OfiIdFlSi;dF2[^ ^-n^nfra^Fi 

(c) (TD^fA^Bt^ t , »itt>)IA 7 ±T©ffilF dT£>3„ 
m6(D^mX\ fiC020l/>X6Oa$T«)^, 5:1*0 3 © 1/ 

tmmrnmo) f u 7 Mro#0 7 §#iiTiH^t^ 0 m^tmmj&m 

CJ;oTi2 CDHIfr^ 7-5 7 OliC^^^IAliT'IfeA d 

(CO^tete^T^fcB^ 118a, 118 bfr*>M t ftt£<D$EtiL'V&> : £>) 
Idffi^f Sftfg^lt^kbfe«^, 07 (a) d^-T^tC, l£3P#,& 
T©X U7htFl f RZSF 2 f Offiftt^n^tlA dS^- A d t*Vf 
&mVT. ^HT^tfif Q 1 Xt^Q 2 C^lit 5. ^BR^Ji, EI 5 \Z 
^fJ:5ilXU y MtF 1 fR^F 2 f \3.m£W\ — %.U±.Xifcft&\\zm. 
ibLT^5fc«K «?IA7±Ttt07 (b) fc^T^-SKl, MW3tFl 
2£tfF 2 tete^S^^fttCA dAitt^ibT££5Kj|;^3£<hK:& 

— 0 6<Z)1£i&T, <RJC^XA®©7^--*^tta^0 8 (b) \Z 

^tlf'tltiFr , F2' T^tJ:^t, S^ffl^l 1 8 a, 1 
1 8 bfrZM.frLglZAhtzVt&Wl'rz. mWKF 1 , F 2 (DjtMlW 

Ah=2 • AZh - sin 0 (1) 

il<D|^> 0 8 (a) \Z^T£o\Z. XUyhtFl f 2£tf F 2 f © 
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ZSQ2 ' \Z&W}TZ> 0 mmz\Z, 1 18 a, 118b*51 

(=1/(2 - sin e)) &mvTm%nz>m.&ox.;\m<D7*-ti^$L 

B <D SfWM £ ft -5 # , T CD *6 {3 ^ x A S ±T £ ^ * 

^-a-^-tt^ iz, ^xa 7 c7)Hi»©7^— ^^fifio^b^^-s^-asr a 

h, 7— 5 7 C0^^^fb{Ccfc^^^^ A d £ Isfct^lZ, 7 

'J'^IFI f {^J;^7^-^X{ie(7)|t$iJfgA f dlli (Ah + Ad) 
tdtfmt^. 7 U y h#F 2 f JC«tS7*-*^feiS0DtfaHaA f d 2 
« (Ah-Ad) fzV^fr?Z> a IP*>, I6 0»'(t Afdl=A 
f d 2 5 CWSSnr^SfcOttSi^ Mft$'HficD^pi$M< 

<Af>= (Afdl+Afd2) /2 

= { (Ah + Ad) + (Ah-Ad) } /2 = Ah (2) 
5 f = (Af dl-Af d2) /2 

= { (Ah + Ad) - (Ah-Ad) } /2=Ad (3) 

m^Mx.z>L. mcmm&jz&Bznz 2 -DomwytF 1 , f 2 (7 

■Jf^ftFlf, F 2 f ) VTm®\1ZtlZ>7 *-t!7,\iLm& f d 

^^(Dmtm^mv. fti^o7*-*xtiA f d 1 , a f d 2 <dm 

#(£>¥i3M<5 f te, ^A^SOfll ©AF-fe>itX«H2©AFir> 
^©Mn3&^©3te^gB*J©^fliJ^^&^^SHt-*tfaBffi© F'J 7 h A 

MBJlTfcFl, F 2 £&ffl-f 3il iiKJ^T, ^AItJi0AFt>iJ- 

(117, 118) <Dyt¥mnz&m~rz>mmm<D h U7hi, mmo 
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Mfc, ##<JTte. m 2 RZSm 3 £^L7c J; O \Z, Wi 1 (DAFIzyW 
2®J£ttHR**6 6 ai:, f 20AFt>t©^7-6 6bi^^^:5^ 
2 (D^fe^#^^IHg$nTV^o ^niliot, #J*_fc£U>X6 7 a , 
A-tf>^5 1 a, XH1/>X6 7 b, A-t:>^5 1 b©-gP^i*^ 

7 h A d^^Dfect^^il-^^fe, ±ie© (2) (3) ^cio'^ 

TBIHJ^F 1 , F 2 ^<££st$JHittf)¥i%M< A f >, ROTuff $'HItf)M 
#(D^i5}M<5 f £;&£>3 H itC^oT, f ©FU7hAd <D ty&iEVfeiZ 

W±cDft$Hil<D H U 7 h<DftMJj&(DMmiZ-D%m 9 £#J?iLT5;£ 
^T^j-f^. £t\ 0 9 (a) Tte, ^A*f^^©miR^H2cDA 
Fir>1t (117, 118) 4"T\ H^BJX U y hSB 5 4 a, 5 4 b CO K 
U 7 h C/o 7^141) , tiffin 7-57 (DmWi^'L^mm (^n y 
^ 1 4 3) , mi COitTtm 1 1 7 afxa^SBtf© H U 7 h (7*n y # 
14 2), 7&Zf / m2(Dmytmi l 7 b^0)^MwHU7 h C/dy 

^144) ?&^u;fc«h#t^ ±m<owii <Dfc&ft¥Mfim^m&iz, m 

2 (DW, 1 60AFir>it(7)BaBJ^F 1 , 3 0^20AFt>t©l 

BJt^F 2^\ -€-n-^nt7XA®T^93D A l&tfDA2tf^t < k5Ci 

^-nt:i<i9 (b) mytmtz'm i (DK&ytmm 1 a 

Rz$2mKmm*6 1 b) ^iB^-rs^^oT (7*n<^ 145), 
^bjt^f l&r/F 2 w^n-en^D a i»:tf-DA2T?^-r«k5K:i£ 

JifalZ&Wl-TZ Z\ t^btt^. 11:09 (c) te, 
^X&S©^ (707^146) lliot, IW3tFlMF2^ 
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l/t^S. ^©19 (d) §3t«l:^2©Sfi^ (2®£StSB 
M66aM^7-66b) SrEit^ Zl t CckoT (^D^14 
7) , AB^ftF 1 CD KU 7 h^ckS^Sj^FRl, RZf7*-*XtiLW<D& 

4k\z£z&mj5$i<D&w j tn- : en&LW--D a i six-db i T^c-f 

i:^t§;i^^LTl^o fO^OH9 (e) te, ItlllO^ 
1118a ©ft^SBfcT© h* U 7 h 1 4 8 ) , RZf^2(D^yt 

1118b SB #<Z> h* U 7 h (7*D»;^14 9) ^^St, BSBJ 

t"6f irzsf 2 (Dm^tn^n^uD c ix.z$dc 2~c^-?£oizm- 

09 (e) t&t^T, mwytF 1 ^-3^T«£^FRl* + 7jrRlt bt, 
2 <Dm<D&W)Jj&]fe. >7XA(D7t-*7fiI©f{[;ii:ilT 

tot, bsbj^f i 2 n .fcoT^n-enttaisns?*— # 
x&m<DstmmA f d l&tfA f d 2^ (2) rzs (3) suc^a 

±m<D£-o \ZW, 1 <DA F-fc>+hCDX iJ 7 htFl f S^l2©AFt 
>itCDX U y h#F 2 f &mtiflZ&KVT J tn j etl7 ZtiL&&it 

itsott, 71A7 ^^-rsas^^^feff 5 ^i^TfS, L^L& 

fsi^^i 1 ©«3te««»c:s*fs^-^ap«8 ^iiit, mm-?-? 

8 <D&m\ZfflmiZ7> U y h^F If, F 2 f £i£&f H^nftl7 
* - ft 7, fi: g co ft ffll £ fr o <fc "5 T ti « <fc V i o 
M\Z. 04 (c) CDfficD^ilOfhM'J*, IP^X'Jy htFld, F2 
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d&&&2tlZftm&, MX'J7hiFl i, F2 i W&&ZtlZWr 

®\£jz.&^T%^n j enEimm(D f u 7 f a d dRt* a d i £#iit-r3 

^t^ISUV^. fit, m*-\Z^ftt><D F U 7 F A d, Add, Ad 

5 Fla-Flk> U7MF2a-F2 k J&*&jg£n5#ff-88j£ 

^iS^^ft^JMO F 'J y F A d ' ^86^>n*. 5 fcI3jc«>£nfc 

m i (DAF~£>w&mmmfr*>\z : £<DA d* i2©AFt 

>1t(7)^-gf?|ij{it{c^^cD A d ' Ztm-t Z> XotzJry -tv hffiiESrfr -5 
10 itCioT, ^lX«^2(7)AFir>1tCDMn^ft?a i JfgTSoT ; fo F 
U 7 h A d ' ^iS^tlfclt^^o ^nJ£WC EI 2 (DT^fiiOSffl^ 
A— fcf 1 a, &£/|2I3<DA-t:>^5 1 bC^S^fllt, ^ 

CD fi" fJJfiit GO F U 7 h A d ' ^fB^f 5 «k 5 bT & <k l>. £nJ£AP§te, 
f ©F l J7hAd' Oi^i^SnSfc*, ^KOHXttl 
15 2 (73 A F-fe>+J-£ffl V>T£ 0iiiIi:'7IA(D^I?:tI(I-&I$it^ 

'TZ>Z.£fc<mm'tZ>Z.£tf'VtZlZ1ib* ^©F'J7hAd' 

20 ±m<D (2) zUcS^T, HI4 (c) OX'JyhttFld, 

F 1 f , F 1 i RZSX U ^ MF 2 d, F 2 f , F 2 i $n§^ 

25 VyhnmJE&fryZLLUK. K»IC7XA©7*- 
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£fc, ^JTte, IlC^fl (6 1a, 6 1b), &tff&2<D 
Kfeyt^m (66a, 66b) £ ^n^tli*^ 117a, 117b, 

sr;§Mitisii8a, i i8a©tf>r B isi:EiiTi^^\ cne> 

— 61a (IffiS&gBtf) t®3©2®SI*gP»6 1 b t^ffi^fci* 
T(^3^, W^tCill 0, Xltm 1 1 (7)^-5 ftlfi^ftit^ffl U 
Tfeck^o BP%, S^fltLT, 0 10 (a) d^-rutil L CO n y 
FMfMl2 0i, 010 (b) ^)iiJ®^^^^T 1 IsKDSI^Sr 
1 12 1, X\Zm 10 (c ) <7)cfc"5 {3 2 -D&yt^Btt 1 

2 2, 1 2 3m^tT, 3®©SI**ff*3L«)S 3WKttBtti: 
<Dm.fr&tD-&&®misT%J:^o MlZs gfi^tlt, Ell 1 (a) 
f:it^7-l 2 4 (lffiK*fSB#) £, Ell 1 (b) <£>2^CD^#g& 
fa 1 2 5 , 1 2 6 £M^£:bi*T2i§J0)£t*£fT;bL&5 2ffi£|*BB#, 
(c) <D£-o\Z2-Z><Dyt¥&#l 2 7, 1 2 8 *a^fct 

W.IZ. Jt<DB.ttyt¥K<D-Jj<Dyt¥mtti:LT. 012 (a) CD 5 7 
-12 9 (1 IKIfOT) , 0 12 (b) <D2m&Mffitt 13 0, Xti 
El 1 2 (c) CO 3 M^S^fa 1 3 1 <D&? \Z^$m<DRtft&f7 Z)Jt¥ffi 

-f >^3L v ZmizmAmjji£(D 2 OCDAFiz>1tC9ff-$iHgCD=^ U "/I/ 
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£rff?<h#£ta, Xf7^5 0 3 \ZWiiLXm 1 K^t"^^ I^V 

EI 1 5 (b) (DMm~?—t7 8 b , SeOW^ngllOU^^^ 
1 2(7)7^-T^> h*7-^7 4 3 A, 4 3 B(Di0t^iItltf^T§J; 
■5 YXf- v 2 £>&Bft8&7&*fTfc>n5 0 ZIONIST, Xf7^5 0 

S^l ©AFt>D-(117a, 118 a) ^ilT, S^-^gB 
#8 OD^MTEU (c) (D^acDRJf^Ogf^iJ*, MA^no^U^h 
tFl f OTOJ:T7t-AXfiIA f d 1 SrtfSd-rSOil^Nf^, 
@3(D^AIf^^l2(DAFt>t (117 b, 118b) £^UT, 
^(7)3£®<Aff$J,£T&3X U v MF 2 f ©HBifj&KlT^tf-ftXffifi 
A f d 2 £st$JT3o *07f'^5O5f:*^T, 0 1 OIWH^B 1 
10H, (3) 2{g<Dffi. Bp-5fHfflfit<0FU:7h«<&2f&Tfc£2 
• <5 f = (A f d 1 - A f d 2) £ItlTb> JKOBOjjfe^M^fF^Be*, 

^tisis©<a«fc o t>/h$v^3t©fii^i9:^$nTv^. ^it. 2 • a f 

TlMil 1 0\t. TTR7jiC^>AF-fe>1t (8-10, 17) ^ffl 
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F-fe>-9- (117, 118) <D&&m&-e*n j eti7*—*7>tirm<Dn\- 

3>^ff~5o ^©Ife, Xf^ 5 0 8 ic^fr It, f4AltM©IlX 

— ^7-^5 0 5 7?, 2 • 5 f <DmMm.W : £<Df?mUSkTT?$>Z> 
£g\Zl$. Xt7^5 0 6 {3^ffbT± 6 f , Wt>± ( A f d 1 - A f 
d2) /2 O^^^y h$-en^n^AI*^rS;©^l ©AF-fe>1^, & 

%>o f IT, 1 &<DV3L/\<^<Dmyt1&~T&\Z7,'rv ^ 5 0 2 TM — 

&ft?%<DiiLrzm£. 134 (c) (D&Z>—Z)<DWrm& (MZ.&7,Vy 
h^F If, F 2 f <Dm#&) -VmXMyj^m l ©AFtH, sot 
g§ 2 (7) A Fiz>1* Sfflt^TftMSftS^XAffi©:? * — # XffifiOtfSH 

i^i^fnfnz f i , rzsz f 2 t-tz>t. &mwk&z f 1 (x«z 

f 2) «BI 14(c) (OmUl 3 3 A(D ck "5 IZ^g.fc'T Z> „ mt>. HI 1 4 
(c) c7)#t$ ( i ] tejj£j£P#p E l3 t T&D, CI, C 3^n^tll ftgtf)^ 
IA, 3*fcB©tfXA, -©IM7^§iUT^§ 0 El 14 (c) 
©AZIt 011*. 1 3 07x7^5 0 5 ftcDfF^fg© 2 ffiKDlST* 0 * 
ltfc@, 3#Cg, 8&B©^XA©«ft||7&£20©AF-fe>lJ- 
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CtllzMUX. mi 4 (a) x&g (xtt0!l*.«l 

□ 7 h) CD<^XAC x©IMTtHTTRM©AFt>^^ffl^T 

Z f 1 f 2) — mZ^tLT&V. 121 1 4 (b) <Dfftl& 13 3 

te, 1 fe(D^XA^(DS7£©£TT R#^<7)AFiZ>1t£ffl^T^ U 

(X«Z f 2) <£>— 0*J£igtLT^£o El 1 4 (a) (D^^\Z\^7 ^ —tl 

xitim(Dmmimm&M£smm&M^&&n&&&(D\ziiLx. m 1 4 

£5o ZirUC*fbT, ##iJCD[§| 1 4 (c) £>ii£fcte> TTR^OA 

#.\z. &m<DikBm%mw<D&mmrE(Di&<DM\z~D%m 1 8£#hbl 
T^igi-^o bi 1 8 (a) ~ (c) \t. ^nfni^to^i/\7o 

JSItg|$£^L, 111 8 (a) , (b) IC&^T, «^X/\ 7 O^C^rRlO 

*^"eH^nfcii^7 b^> ^xAi^si^fi-eiAit^^cAFt 

>+)- (117, 118) ^cfc^Ti^*f^{I^^-^X{iM(Dfh^i^-e^, 
T^^pIfg^M^TS^o :ntltbt, J^aHI5(Dli^^(DM^7 a«, 
- * Xfi t ^#4 Alt^iC© A F t >11- (117, 118) <£>#h$Jl/>v 

^^^n^sn^fe 0 , h 7 it—tixttTfc&m&fT o z. t^m 
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&-fW18 (a) lz&?£-5lz, M7a&^7bt:Slo 
T#ftbT^§y 3 y h S A iZM^t^^y ^fcOibt, ~> a y M 

>+Hc J: £ 7 * — # 7sfaW.<0&&(DWrm A <£>F*3T^ h ^IA 6 m 

^ BtM& 16 2 7 a 1*1 £ & 5 £ o C , fftfJi * 1 6 2 ^ 

^i6o izm-?TujL/\ 7 zmmLT, um&}iz&&yt¥m<D&ytm*& 

^X/\ 7 Sr7nO^«^B5bT^6*^S:ff -5. dtlfdck o Tii 7 a K: 

^5yg y h®«£2tLT«, ififlfr»;:g3teLfc5J>ft< £fc-gB7&««g«7 

M^7 afttc&^il^te, ya'^hMSAtiill, 7*-XX& 
m<Dflrffl*&m&7 bftlZ&Wj2ltT7*--ti7>4<Lm:<Dmm&ff7o Z\ 

HI 1 8 (b) tC^Tct 5 iz. m&7 alz&UK fh—ffi&frft 
oTl^ya^MtSACf^^lf^^ fflC^ffitlT, lAlt 
&&<OAF±i>V^7*-tl7>&m<D3rffl&ft5jZ&<DftW5s3 y hffi. 
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3 y hfl^S AMT€£fcttjfi< > ^^>M^7 bl*jKl&£:>3 >y hit 
£ bTg®J#mjiliR£*l3o fcfc, 018 (b) , (c) \Z&^T, 

mmz. mis (c) ^^-r^^ic, ^xa7(d^^hi5t^-— hu^ 

l/^>J>^y 3 7M^SA3$jfltHbT, ££>ft#!/^U >^->3 

^ m^sa3 *mytmmz®misT*- h u^u >^Tii^$ 
a v hmms A&mytmmz&misT. m^t^no ^-oizvx^^^o 

UTO^-^-CD^I^^fT^^^tCbTfe^^o ^T, 018 (c) T« 

7, 118) (cJ;oT^X/\7(D^^-^7;<ig?:stil'JbTV^^\ S'J 

^^l^n^i^t;zi/^U >^r-y 3 (DmW]&ft o &o tbtfc 
<fc^ 0 £fc, ^J^^UIi^AFt^^l/f^^l 2iH^)ttt, 
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2, BI3 lZ^Lfc2$&<DAF±>-y-&m^Tlb£^o SSI:, 

fcti><D'£Mm<DX7 : —i? : &mir. V^?)V1 2^iJ(DAF-fe>+h(DHtiJjfii 

y5 0 fC^ffi^"^-^^^^ Sid, WJH2©AFt> 
it © Steffi £ L fc. 2 WO A F -fe >1t © m-MM <£>M#K:3£"3^T Z U 

mi StX^2 «AFiz>1f«^CDfff^i|*CD^^i2g^e^(pIi;T 
3 E U V*ftg«-*>, «3ttf — A £ Lttfl^^f :* > tf- Ate E<Dffi 

? U->;i/-Art©jac±tJ5V^«tfc©3t3SJ: O^S^ — ^SB«2 0 1 
^13g£n, £CD^ — XBB** 2 0 1 <BSffi8B£SI|g^tt2 0 2#@j£$ 
n, 5£1$2 0 2CD±^(3^P^|gtte>tl, £G>|i§P£8EtJ<fc5fc:^a2 
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o 2 <omm\zWb i mw%=L- v 1-20 z^u%mm^mm2 3 4^@^ 

^nil^. fit, 0 2 <7)^^rn]tCX^->^I/-lf7 l d^2 5 0 

a ^^St^^ 2 5 o^ise^n, mytytm.2 5 o^ttaa^nfcs 
^^^hshjt'c m^tyt) myt%2 5 1 ^©u u-^^^, & 

tX7 , e$SP0Sm^2 3 4§1TI1 BaBJ^--^ h 2 0 3ill^nT^5. 

f£BJ<7)M:i:±> il 9 2 0 2 LMJtJtW. 2 5 0 <h teifrM 

LTIBe$nTI/^^\ ^l^^«®7 , 67 , eM2 5 0 \Z, ^-X^2 0 1 

pg <d pgT <a i*i \z mm-? Z> =fc -5 \z b T J; ^ o 

f^yTK- tf3taS2 5 0 a tUTH K r FX^^^U — 1f3t 
fcfcb, IMi2 5 0 ibT, YAGI/- tf©ifi5H^^Sfi» @# 

ru z.(d^-\ > n<D&mmfr t>ytm®mmm 2 3 4^#tH3£-5 tie 

019 t&t^T, m 1 llji^y h 2 0 3 frsstttssnfeSftft 1 

L 1 te\ fg2 as 93^:1 h 2 0 4^UTUf^^2 0 8tf)/\°^-> 

7£/&® (T®) OII8lfi^i«IF (0 2 0^1) 

^<OflS^^« I Fft<£/\ 0 ^-><D«^i^^2 0 9 $ 

^lTfii^fS*0 (/3«0J*-tf 1/4, 1/53S) T|g/h$nT> 7* 
h lxv 5 ^ h/O^^^nfc^XA (wafer) 2 1 8 (D^fficDg^MM I FW 
(0 2 1 #88) II^^n§. y'j3>WI#:X 

teSOI (Silicon on Insulator) 3?<&P3«tt©S«T&£. K 

^t"6#^ 2 0 9 C07^$ftAX^¥ff tZWl&5tO» Z$fc£Sitft¥® (:£ 
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#ijTte7K¥®) p*gT0 1 9 (Dmffiiz¥-ftizxm%. m i 9 <Dm,m\z.mu 
\zYn*nL~DTmm-tz>o ^m^m^tmmi Fwizxjjfaizmm^mte 
t&d, fe^mytmnu^? )i 2 o 8^^iA2 i 8 cd^tj^^ 

£T\ ^-7;3B#2 0 1 ±T3£& 2 0 2 C7)£#HC#J;U£ 3®H>T, Xte 
4mm(DffiM1$2 3 3 ^lTTO^iM2 2 7^f£g£:Tu £ 
m%Mt2 2 7 ©^(?)iPt77>y2 2 6 ^iMTSMfl^2 0 

9^iisnTv^„ ffimt!2 3 3H, ^n^nxT/\°^H, ^o^jji 

#2 2 7 K^ifcOjJDM^1l>lWf£tt6n, dne> CD jjpjg^-fe >+>-<£> 
£fc/^<b^ — 7^**2 0 1 £;frLT^3&#2 2 7 , U^TteS^fM 

^^rti^nmmizmmt^^^izm^tix^^o 
&fz, 2 7 (Dmmiz®Bytmm2 o 9CDTg&£Ht?=fc5^ 

14 ^UT^tKcD^XA^ — X 2 17^ 

ffiDTtf^nxv^o mm&m^KM-ete. ^xa^-x2 17©±i 

Hzk¥® (XY?ffi) S-We&O, ^7IA^-X2 1 7±CI7^7 
U >^£^LTX2fft, Y^^i;iijgffi(i'>XAXf-y2 2 4 ^tt 
B$tu ^7XAXf-y2 2 4±Kl^0^<D^x/\^;^£^LT I y'X 
A2 18^f§^$tltt^„ ^7XA7f-y2 2 4« ) ^XA^- 
X2 1 7±$^J^[fijz7 ; E-3'llJ:oTXm Y^p^igi^n^,, 
fcfcL. f®iJx7^-^H ^7XA7r-y 2 2 4 HS^^nfcoJIfr 

^-*sb#2 o i ±^@^$nfc^Jtgp# (?Fm^) izmfezn 

^^^t^I^t^oTV^, ^7XA^-72 1 7$^1D7A2 
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1 4£^LT^}#gW 2 2 7 Cffi9~Bf5ft:b0K:, 0y*_tfBfc^£2 3 
3 £\*miZ&tf ZtlZ>ffiWim<DffiMi$$:frLT'<--X&tt 2 0 1 ±^^7 

5 y2 2 4 ^ifclSttTfc J:^- 

^7IAXf-y2 2 4 \Z\Z. ^X/\ 2 1 8 (D 7 •* — tJ Z> &WL (Z^IrI 

^ — v 3 &££^tf) hm^^tlX^^o ^7XA7r-y2 2 

4©t>St5 2 0©iItti®2 2 4 x, 2 2 4 y (12 1 #1) Klin 

gfc §1" ft 89 tr— A^Hait^nT, ^IAXf-y2 2 4(DX^, 

y ^ ft <z> & s JSt. xf m £ a* s t ma $ n , c © mjj m iz m -3 v > x ^ m ^ <d t; 

f-ylHI?!i^XA^f-y2 2 4 ©fet&i;MS;$iJit^, 

15 ffiijffitcifiSEbT, m^tm2 1 2Rzs^ytm2 1 l^tom 

TiAlt^^Ot- h 7 it (J£AT> rAFt>1f2 1 1, 

2 12tl^J t7 • 7^'>7^©W^.tfaMI^S©77< 

hir>+h2 1 3 t^fSnt^S. itT'6^2 1 2 1WIA2 1 8 

20 oTXUyhft^l, ^I2 11lt ^n£0^<Dft$J*^£ 
^Tfc7IA2 1 8±©I)tI^^M#^2 0 9(D^ffi^^^$ 
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&ft* T^-T * y hir>it 2 1 3 ^I/\2 1 8±©77-f^>h 

v-^o&B&fcHSrfr^ C©fifi^ffllgm«±: DMxJ£x>AX h • ? 
D-A*JU- 7^-f;*>h (EGA) KT^IA2 1 8±<D&y 3 y h 
^^ODSB^JMH^^ffl-r^c ^#>X^-f *>b-fe>1t2 1 30;& 

ffi4"i^i/f^ji/2 0 8 ©/^->i©>f^ (St^co £<Dmm-c& 

&JC, £&gB#2 2 7 ©±©£^©#7^*2 0 9 £ ffltf 5 ^IBB 
SnfeMAfi4 2js©^ 2 3 ^ A 2 1 0 $^bt¥MO 1/5^^7 — 7. 
2 1 9^ii$nt^§„ SSl^il^^MT^l/^^^^-X 2 190 
±®fe7K 5 P®^¥fTT$>D> fO±I(;x7^7U >^^Ltxm 

0 7^$£B£tu 0 7 ±fc^^^;P2 0 8*«©3lPft 

j$$nx^5. l/?^Mr-y2 0 7ft Y^FPlfctt U - £ 
<£oT 1/7^^7 ;U 2 0 8 0)A , *->®«J;t>'fel2;^;* hn-^7Tlgi!j$n, 

2 0 7 &£@5££ttfcBlI^<h, ^-XgPtJ 2 0 1 ± \Z @^ $ nfc3£Jf 
X2 1 9 lZfomffi&%£frfr<bt£^ffii$.£te-DT^Z> 0 
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T-v2 0 7 £&&IS!ttT& 0 7 

10 ^MM3*IT, l/^^;PX^-> ? 2 0 7 CDX^f^J, Y#|Rj0>&e;RtfIIl 

i7Jl/Xf-y2 0 7(0<£fi;&tfi£££f6l19-rs. 

X 2 19 ±\ZU^-^7 i? 2 0 7 ^HfrJ;? 

15 2 0 5^ii$n, ^m%WX2 0 5 <D*£:ffl<Dmn$:m.o£o\ZWi2m 

h 2 0 4f)mW2tLT^Z>o ^fllTte, ^IA^-7 2 17, 
^IAXf-y2 24, ^137A214, 2 2 7, 

^ 2 0 9, I237A2 1 0, VJ-ZJV^ — X 2 19. U^JUT^ — 
y2 0 7 , f 337A2 0 6, R^ltM2 0 5 J; 0 f^^glS 3 0 

20 0 «^tlTl^. 37A2 1 4, 2 1 0, 2 0 6 £/B^£££:£J: 
oT, 8ft##$3 0 0teP£S«ig£froTV>5. SB 3 0 

3£J#g&#2 2 7 £Hj£$nT^£fc«K £ft*#8&3 0 O^Zyjf^fCM 
25 W]-tZ>mzfe. SM^^ 2 0 9 il/5 1 ^^2 0 8 ©;^->MIi 
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Su^SjL*:^ U-^;]/7^-;x2 0 7 0 8 $ + 

Y^IbJ (X«-Y>5ft) HiiSVRT^S-r-5©fcI^«!bT, OJL/\X 

y^^-vmOM^nx, ^IA2 l 8 _h 3 y ht«l:i/f 
^ 2 0 9 (Bg&3£fiHgt<fc 0 ~> a y hmmzmjt^ft 5 d £u&*T# 

f\ 0 1 9©at3fc2fc^SP3 0 0, ^2HB^^rL-^ h 2 0 4, fg 1 jjglg 
^H" y H 2 0 3&Zfi-£& 2 0 2 tt» ^07fc<£>^ >A|*ItCiKlrt£nT 

ckO, ^«^>7D-^^T3fS©B^^t$!lffll$n5 i^fC, HEP 
A7 ^^ (high efficiency particulate air-filter) RZS^r^.ti)V 

Mfc, ^SP*T2 0 5, 2 2 7, Stf I^*;^-* 2 1 9^«J:o 

mmz* mmmm2 1 5s^iiii2 1 & ^^otn^mm^mmm2 

15, 2 16^iBBSn, 0 7 ©jffljStfeIISfi 

2 3 7 a, 2 3 7 b Xtf SMSC«* 2 3 7 c, 2 3 7 d <fc t) * 
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mm%2 3 7#62BsnTv>£. 7tag2 5 o, m.%^2 51, 3t 

ttilil2 3 4, S^^-yh 2 0 3, 2 0 4 |*]<Z)ftSg te^n 

^n^K$nTai^5t i l i izttLxmM&o^Lfctfm&zn. zom. 

0 8 £T©ft^gW£^T»fS0T&'K £©1212 0 (a) fcfc^T, 
El 1 9 <B«ftftiig2 5 0 frZOmytft ILK! iUft^ 2 5 lrtO'JI^ 
-ft#^£MTft$*iiM1i$i2 3 4I:AIHT^5. ftliilglM 2 3 
4te, 3£&2 0 2tC@j£Snfc*A*— gP«2 3 4 a ©|*3S&K:g3fcft I L 

-2 3 4 bt, ^n^n«^^^^© 5 Pfr 5 Fffi^7X«kt)J&:t)*3t^ I 
L 1 <Dyt$&&W.5£~$'Z> 2 0 2^^[\Z^yy hTS 2 0<Z)^g§~>^ hB&#2 
34d, 2 3 4 f (h^riSmbfc&OT&O, # A-g&fa 2 3 4 a 
<DftSM3;A#®CDgC3IW2 3 4 e, B:rWaiffi0)®8B# 2 3 4 f Cio 

ts^i:fFi^nT*o, ^(Dftffiizmytyti l i tc^LTSiatt 

Sftft I L l^K r FX^y7l/-f)t (^52 4 8 nm) XfoZ>£ 

S. ^ftft I L 1 #A r FX^T^— !fft 1 9 3 nm) 

XtZFz V — *?% (tfil5 7nm) T&£<h#lCte, *:<Dmj&&<D% 
ft£\Z* mTL&^mtfX (N 2 )XttA>J^A^X (He) T^D, ^-<Z> 
Sftft I L 1 15 0 nmiflt«fcDl^ttClt fOlItt© 

(D^m&^^mis^izit^x^ i/8T**fc«>, <^^^im^s<> ft 

^^(7)ft^i|#14^^ST&SfiJ^7&t»So fit, *A-M2 3 4 a 
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ftttillEttMft2 3 4 Srili! ILlli, £ft 2 0 2 ©BBP 2 

0 2 a*«T»lIW*a-y h 2 0 3 CA»t«. &l]!H9§*n.= y 
h 2 0 3 «, RfSf«O*A-gP0 2 0 3 a ©flgBK: AS«#J^ 5> IH{3, 
T^MOM^^rfT^ Bl^ND7>f;^«j6^a5^ai2 3 8, 0U~U 

\±^t—u>x7yS7? (aim ^^(Dfflamiz®vm7Lz>mmmam 

> 4 2 S:iiLfcfeOT^§ G £©nJl& l^£7 ^7^f>|«i 

#12 4 2«, U^i7)V2 0 8 0A^->Mil:^f 3^t£rS^ £>#t^ 

S^/t^->^e^$nsc: < !:$l»jl:UT^5 0 £7c> MftSB 2 3 8 , 
fl8Wlil?ngjDg!*.S&2 4 0, nll&l^*;u:7^'f >K«|#§2 4 21: 

te J ttL^nytm*]^mw]U2 3 5, HS9§m§pigM2 3 6, s^pjmy 

7<>Hffi»g|52 4 7 *«Iife$n, ^11501^2 3 5, 2 3 6, 2 

4 7=fo^®^(73^u-A^^bT^ft2 o 2fcjj$$nt^5. ens 

©«»«2 3 5. 2 3 6, 2 4 7 ©M. &tf«3fcB52 3 8»££8rr* 
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^A^nTI/^. J E-©*/.N*-^t* 2 0 3 a©^l:f0^jt$tlT^I) 
m#^?i^-fe>-t)- 2 0 3 b^lHB^tl, *r<Dpi&iim%.\XW\M\Z&2> : £ 
<D%fc*%rM-t ^ 2 8 1 tte. nj^2 8 3A, 2 8 3 B£ 

<H*.T3l&2 0 2 fd^oTBaiSSnfci2W2 8 2 §titgi$nt^ 
£ 0 ^^iJTH, 2 0 3 b"C&m-2tlZ> J £<D%.fc<D&Bt& 

|£Tbfci:#JC, A'^7*2 8 3 A, 2 8 3 B ttT^(ft^£>i§n# 

*t&< , ^(D^ 1 BSHJ^o.- ^ h 2 0 3 ft<Dyt&W#V$-%-<D$Lib'VWt 

4 a rttCA$raffla>£JE£@£l'^^^ > l > > F 2 4 3 (HJ£ffi»& 
0) 2 4 3, 'Jl/-^^2 4 4, ft&SSf Dffitfffl^^ 7— 2 4 5 , S. 



j#8Bfa 2 0 5 CBHSnt^S. ^2BaHJ^3L- y h 2 0 4 ^teiEifjH 

^2fig^^o.- y h 2 0 4©#0®AlWt 
ffl-rSH^U^^^^^OH 2 4 3T£fit$n, ^238^^^--^ h 

A— SB** 2 0 4 a©F*3SP©S^^ I L 1 (D%^ $ *U 

A — g&#2 0 4 a <D^\Z^(D^OM^±>^ 2 0 4 c^ffifiSn, 
^(7)ftgl$£^,#^>^2 8 1 iti, ;t;l/^2 8 5 A, 2 8 5 B£if ;tT 
@19 (DB&Jg-&2 3 3, 1 0, 2 0 6 Ki&^TEfi^ftfc 

let 2 8 4^^ltii$nTl^. £fc> 12^2 8 4te, RSfcfcttSB 




%2 4 6^©IKlfr««#i&^8&#£SE«bT«Jd&S 
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m2mW%=L-y h 2 0 4t:^^Tfe> *<D 2 0 4 cti 
tti2tl2>mmW&TV1ttg\Z. /tJ^2 8 5A, 2 8 5 B$i^T^ 

IH2 0 (a) IZ&^Tlt, Ell 9©l/f ^J^f- y2 0 7 CO 
fflffi<B2ia**2 3 7 a, 2 3 7 bSm«i2 3 7 c, 2 3 7 d £ 

LT^£. 02 0 (a) T^-Tck^d, 36 ft gift ft!** 2 3 7 V 

#/hS<fc*fc«>, ^^Uf-y2 0 7 ©{4eft«'J^^^[S]±-r^o 
*$nfcf£»^a-C»**«, I L 1 ©jfc£j&«2 0 0 nmll^T 

-v&zt, &&&^&^T%mmw&mnT\,*z>ttibiztRWLmi!)m< 
i^L&^e,, ^<DQm.Ai*<Dytm\tm^tc&. mili 
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15 0 nmt:fi^^, 1 5 0 nmgEiO^t/^^H 

te, g&#ftj£Iflffil#§2 3 7 131*3 ^Tfc, Si^^U'JA^^^^S 
b T#^#&*T £ d £ ^ J: 0 M£ b 

gi^<Dia^s^bTS«csnT^s^, -eoie^fcftftzMfcS&a o o<d 

□ 7A2 10, RtfBfrig^ 2 3 3 tittoTgaesnT, ±ia©s^ss© 

02 0 (a) \Z&^T, ^0iJT«^ 1 a^Hjm^-^^ h 2 0 3 <h 
f§ 2 BBBJ^^l- y h 2 0 4 <h<Z)£l?.8BT&S^2 M^l- y F 2 0 4 
(DAMSCStl^f > F 2 4 3 ^SaS^tlT^S. EI 2 0 

(b) te\ ffifJIKBfc&KEI 2 0 (a) fc&^T, % 2 HBHJ^a.- y h 2 
0 4ftCD7£S§#TDEfttfffi<E>^ ^—2 4 5 £#V>fctttB£^b, ^©0 2 
0 (b) Kl&^T, 12 bsbj^^l-^ h 2 0 4©AlfS0ltl/f 
:/^-f > F 2 4 3 H Mx«^^X^OAM®^^^$nfcii7 l 6M2 4 
3 a cHCTl U v bikCDmn £?£j&bfc D , 

2 0 8 (DHBBJM^ I F £«2M£T&£o -ebT, ^2 BSHJ^n.- «/ F 2 

0 4©Pin^gg©M$ i boTI^ &o\z* $&imw%=L—y F 

2 0 3^ei^ILl^AltlT^§ o IIWI&Kl, 3B#«£iB8Mf§2 

3 7iiMiTWi:. 2^jm0p i&tfp 2^7^-tx^\zw,imm 
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b 2 0 4<7)P^P^A#t-£^*te^bL&^o lot, l/^;i/2 0 8 

)V2 0 8 <Z>/^ — >fl&£^7X/\±KHE^-r 

&\Z. m 2 1 RtKHI 2 2 J#ffilT, 0 19OIAX7-V2 24 

02 1 (a) Itm 1 9 ©^7X/\XT-y 2 2 4f ^^t^ISTfe 0 , 
02 1 (b) H0 2 1 (a) (DmytZk 2 1 2 a £B£^fcIE®!glT& 
El 2 1 (a) Jd^-r«fc-5tC 2^$I^T^-T^fi^^^ 2 0 9 ©ftttiA 

I FW, &&Z\(Di5.&<D&8t<Dftm&'Vm 1 9<OAF-t>1t2 12,2 
1 1 CJ:oT7t- AXfiS^H-fflSnt^S. m 1 9 <DAF-fe>+J-2 
12, 2 1111 021 (a) \Z7j<-t£?fc, m.Jt%2 1 2 a&tfgft 
3fc 2 1 1 aiD^SIl (Z)AFt>-!t2 12 a, 2 1 1 a ii^ifc 2 
1 2 bRZt^ytm 211biU&5^2©AFt>U-212b, 211 

b tfrzmffczn* m^tm2 1 2 a&t* 2 1 2 b«s^t33£^-f 3^ 

D lRl^D 2 Ki&oT&&©ft^fctfcffi3teAFBl:: < k5;*U y bt?£ 
*fJfc-f 5g3fc^2 1 1 aM2 1 1 b te^tl 6 <D*I IfcCQftiPJj * 

AFt>+)-(i ^n j rn^A^^^(7)^^AF-fe>ii-T^o, «^©tf 

^fllTH m 1 ©AFt>1t2 1 2 a, 2 1 1 a t^2©AFt>t 
212b, 211b SWC&fcS^ftfc&aiftA F B £flg3* LT 
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iniCckot20(DAFt>-y-?:iBItfdMTfe^Tt)3> 
2<OAF-fe>lJ-©W-«Ijai:tt-«^*fi'C**- ^<Z>^il<7> 

7 h£#«> ft:*, B19©AFt>D-2 11, 212 

(^lilii«bfcAFt>D-l 17,11 8 tH*©i«ft© 

HI 2 1 (b) Kl^-r<k"5^. «IBtt¥*2 0 9 0 8 

^|pin»2 0 9 attl<&oTl^ 0 AF-fe>itOOM 
^2 12a, 2 12b, &m»2 1U, 2 1 1 b©ft*»<03t 
^SKHfrOffltf etlT, Smi2 0 9C95fe^^2 0 9 a©*9iffiKE 
iSnil^. t7'7^^a<D77'f^>ht^21 
3 CDft^JS©$fc*l»2 1 3 a fcifrOffitf ^nt, *©fl5iM2 0 9 aO 
flliltEISnTV^. M2 0 9 a©W (ttffif'CO 
I F W©^ ()t«AX) Y«l (^S^ft) K¥frT 

^UT, 5fc5»2 1 3 a *^*«"7-^fc*H^"CB8^^ ws 

H2 1 (a) , (b) \Z^?£o\Z, ^lAXf-^2 2 4 0) 

24x^2 2 4 yK:HPXSnT*0, i®2 2 4 xl:*HSnX«© 
2 2 3 X, RtfM® 2 2 4 y K:*frJiST£ Yttl©#flBfe 2 2 3 Yffi. 

^n^n^m%^%2 o 9 cQ-x^ft<2#J®, Y^ft<z>$mK@ 

JtStlT^*. IK. fc»«2 1 3 a©-X;frflffl®«fliEK3:«M*2 2 
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SnT^S. ^IT, 1I2 2 4 X, &tf#HB*2 2 3 X Z # ft iff 
^faBRTXttKOU-— tf^F^gf 2 2 0 X^6-?-n^tlltfJJt:-A2 2 3 X 
M, &^#Ih-A2 2 3 XR^IMSn, I/— tf^F#St 2 2 0 X^# 
m&L2 2 3 X^l?ibT^XAXf-y2 2 4 ©XJ^£rft$JJ l/T^ 

i!2 2 4 x, S:LK#B1M2 2 2 £ Z ^ft ^^PiT 
^#^2 2 0 A^e»^n^nitiiJH-A 2 2 2 AM, & (^#83 If- A 2 
2 2AR^a^lt$n, if^SttH-2 2 0 A«#li2 2 2 £S2P£L 
T^7XAXf-y2 2 4©XJ^£st$ILT^3o MM 2 2 4 

y> &tf#HB&2 2 3 Y Z ^iRltcm^P^IPST Yttl© tf ^fh 2 2 
0 Y3&^*n^n«-«Btf-A 2 2 3 YM, fttf #SBlf- A 2 2 3 YR# 
iign, I/-if r f^tt-2 2 0 YK#I«2 2 3 Y££*P£bTtfXA 
Xf-y2 2 4©YJ&aJ£fl-«!lUTV>5. 

^I/\Xf-y2 2 4ffl©Yi(DH-ak J -A 2 2 3 YM©7t$l& 

^WAX&rKT ^< * y h±yv 213 ©^a^c^ii^is^-t^ 

tefibT&D, Xi0tIt-A 2 2 3 XM©3ti^, ^iffl A X £il <9 
X$ft^¥tT^it^±^{iebTfeD, X#©ftiit:-A2 2 2 AMttT 
^ > h-fe>+)-2 1 3 ©teffi^'frfcilt) Xlfi^¥ff &it*l±K:Bae$ 

nxi^ 0 a^wtttu— tf^w-2 2 0 x(Dmmm^mm 

b, 7^-f^>hB#^«l/— tf^#H-2 2 0 A^th^JfS^^fflT^Ci: 
"C\ {RKtfXA*^ — S?2 2 4 £Z till ©Hit) ©HUE (3 { >tf) 

<DXj£1l7^It$JT#3o 

^JAte'MJJH-A 2 2 3 YMttX^lRjUBf^KlfiSTBBia^nfc 
2#©9HWfcf-AJ:»3fc?K d ti ^ © thSSl tf — A i; o T thS9 $ tl S Y 
lloi^d:^xAXT-y2 2 4©zlft©[HlD©[lIfe^ (a— ^ > 
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ZtllzmVT, 02 1 (b) \Z*-?<ko\Z, ft" Pit: — A 2 2 3 XM, 
2 2 2 AM (ftilt'-A 2 2 3 YM^i) ©*S tt-^XA 2 1 8 O* 

g(n-U>^) OTW* ^/Uf-v2 18^@D^ 

urns x**o«-««^Yji*©fra« 

W | t -A2 2 3 XM, 2 2 2 AM, 2 2 3YMI»Z^ ( : 

gjlCStiiC. aJS3t#*2 0 9©«B(=ttAF-fe>*2 12, 

2 1 lStfT7-f^«^2 1 3*<ElSntMt*C JSiSft 

fiM'«Sntg#^i§at5<9*tli. |/-1fWtt2 2 0X, 2 2 

OA 2 2 0YO»*K-i.*tMMBi;-A©**. *« CWM 1 
8.t«>««»«I FW©M*m*©a«»*C»*«M''' - ' ; **' r * 

H2 2 (a) I*. H2 1 (a) C«#M£««*2 1 5 . 2 1 6 *K 
gl,«S&St¥iS. 02 2 (b) tt. 02 2 (a) <D-SIS®«* 
*BB«IC»oT«ftllitbfcjE«BTr*D, H2 2 (a) C*<r>T. « 

#3t^* 209 &*tf j; ^ c8i«« 2 1 5 &n»n.mm 2 1 e #e« 
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-f 2 8 7 ©rtBBl£SE1BSnfc$H£SB2 8 6 t, YffiCD jUSSE 2 8 

6 y t, Xlfi(7)m®^2 8 6 x ZmfoZ tit \,*Z>. UmMWZtlfc 

#|I£g|$2 8 6 ft, 12^2 8 8 ^LtMSnS^A 2 S^KUT 
3HSS&2 8 6 xfttf2 8 6 y fc« B $H*T Y*©2ia«2 
8 6y(t h*SB#2 8 7 Ylft<7)#RgSI 2 2 3 YO^rpJCtttffc 

£A&2 8 7 crtl:«*3nT^5. il®i&2 8 7 ctt, ^XA7f- 
-✓2 2 4i^IA^-X2 1 7±$2^%Wi:^itTt)iMl/^'/^ 
3tSt$nt^Sfc«), ^(DMJlLn 2 8 7 y «#&T:£fcfflttTfiM£ 

snr^a. ^lt, 2ijas&2 8 6 y ftm$2 s G^zm^nx* 

%>%W*. mm&2 8 7 c £^LTi£®n 2 8 7 yJ:0*-n*n*flJA 
y l^Ay 2T^-T«fc'5fc^8e>T^^3llfflbT^S. ^PPAy 1 Tf ^ 
0 2 1 ©Y*ft<Z)#0tf-A 2 2 3 YRR^SIk*-A2 
2 3YM0^Kl:tl&Sn, ^fPAy 2^^n§^ll tfXA2 1 

2 2 o x, 220 A^n-aiif-A^Haif-Asaifts-tirswipaR^K 

tt&nTV>*. ^bT, #W F»#2 8 7 <0-«fcXtt©#flB«2 2 3 
X^2 2 2<Dffi#£*3«fc'3feH«tt©2!H.B&2 8 7 b#Ktt6»n, 
MJRg§2 8 7 ba>$fc*SgBteEI2 2 (b) II^ckoi:Sf^2 0 9 

©ffesssR-fin^p^s^^^ssnTSuap 2 8 7 aizmcx^z. 

2 8 7 bfe, ^XA7r-y2 2 4^2^5cKltI^lUTt< ^7XAX 

7-— v 2 2 4 izm%& istz^nz icise^nxv^o ^pww2 
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8 7 2 4 omwwsi^xwa 

SD 2 8 7 

^ LT ,2,2 2 (b) <SX«lfflaaa2 8 6 X tt. s» D2 8 7 x * 
A x 2^*1 «X^^ 2 0 7 2 

rWS ftT»*. MCaB«2 8 6 xtt. a*K 2 8 7 b«T*H>A 
;; W Ax3t^^. *n*n**«2 2 3 XRtf 2 2 2 IC A 

ft a »»2 8 7 btt#*«2 2 3XfflK*. *tHW***2 0 9« 

^OflWfcSTMSO 2 8 7 .MCTWfc». *S*Ax ! K« 
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1. Claim 1 to 6, 16, 20: 

Inventions in Claims 1 to 6, 16, and 20 have identical technical features 
in that they are provided with a first focus position detection system which 
individually detects focus positions that are optical-axis-direction 
positions in a plurality of measuring points by respectively applying detecting 
luminous fluxes, obliquely with respect to the optical axis of a projection 
optical system, onto a first set of a plurality measuring points on a plane 
to be detected on an object plane side or an image plane side of the projection 
optical system, and with a second focus position detection system which 
individually detects focus positions in the plurality of measuring points 
by respectively applying detecting luminous fluxes, obliquely with respect 
to the optical axis, onto a second set of a plurality of measuring points 
overlapping substantially at least part of the first set of the plurality 
of measuring points on the plane to be detected. 

2. Claim 7 to 11, 17, 20: 

Inventions in claims 7 to 10, 17 and 20, have identical technical features 
in that are provided with a first illuminating system supported independently 
of an exposure main body and with a second illuminating system fixed to the 
exposure main body. 

3 . Claims 12 to 13, 18 : 

Inventions in Claims 12 to 13 and 18 have identical technical features 
in that they supply a temperature-controlled gas respectively to an optical 
path of measuring beam of a first interferometer, to an optical path of a 
measuring beam of a second interferometer and onto a substrate. 

4. Claims 14 to 15, 19: 

Inventions in Claims 14 to 15 and 19 have identical technical features 
in that they supply a temperature-controlled gas from an opening provided 
on part of a cylindrical retaining member covering a side face of a projection 
optical system onto a substrate via a portion between the projection optical 
system's side face and the retaining member. 

5. Claims 21 to 26: 

Inventions in Claims 21 to 26 have identical technical features in that 
they are provided with a position detection system which applies a first 
luminous flux onto a plurality of measuring points respectively on a plane 
to be detected on at least one of the object plane side and the image plane 
side of a projection optical system and which applies a second luminous flux 
onto measuring points set in positions substantially the same as those of 
at least one of the plurality of the measuring points on the plane to be 
detected to thereby detect by the first and second luminous fluxes respectively 
position information of a substrate in terms of a specified direction along 
the optical axis of the projection optical system at least one measuring 
point . 

Therefore, there exist, among the groups of inventions in the claims 
in items 1 to 5, no common features to be considered as special technical 
features under PCT Rules 1.3. 2. and accordingly the groups of the inventions 
in items 1 to 5 do not satisfy the requirement of unity of invention. 
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International application No. 

PCT/JP99/06319 


International filing date (day/month/year) Priority date {day/mojQh/year) 

12 November 1999 (12.1 1.99) 18 November f?£8 (18.1 Hff^) 


International Patent Classification (IPC) or national classification and IPC c5 < S C*^ 
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Applicant £3 

NIKON CORPORATION o 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



'\7[ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
^-^ been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 



Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of 4 sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 
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I2SI 


II 
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III 


El 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

05 June 2000 (05.06.00) 


Date of completion of this report 

05 March 2001 (05.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



international application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/063 1 9 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

CK] tne description: 

P a B es ^76 , as originally filed 

P a S es , filed with the demand 

pages , filed with the letter of 

[X] the claims: 

P a S es 1-26 , as originally filed 

P a 8 es , as amended (together with any statement under Article 19 

pa S es 27-50 , filed with the demand 

pages . , filed with the letter of 

the drawings: 



P a S es __ 1-24 , as originally filed 

P a S es , filed with the demand 

pa S es , filed with the letter of 

I | the sequence listing part of the description: 

pa S es _ , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is' 

□ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing* 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, paees 

the claims, Nos. 

the drawings, sheets/fig 



5 (""J Tnis report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

: Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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HI. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious) or to be 
industrially applicable have not been examined in respect of: 

the entire international application. 

[X] claims Nos. 12-15.18.19.21-50 

because: 

| 1 the said international application, or the said claims Nos. 

relate to the following subject matter which does not require an international preliminary examination (specify): 



I 1 the description, claims or drawings (indicate particular elements below) or said claims Nos. 
1 — ' are so unclear that no meaningful opinion could be formed (specify): 



r—i the claims, or said claims Nos. m so inadequately supported 

I I by the description that no meaningful opinion could be formed. 

£x] no international search report has been established for said claims Nos. 12-15.18.19.21-50 



A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

| | the written form has not been furnished or does not comply with the standard. 

| | tne computer readable form has not been furnished or does not comply with the standard. 
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International application No, 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/063 1 9 



IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 
1 I restricted the claims. 
DKI paid additional fees. 

□ 

paid additional fees under protest, 
neither restricted nor paid additional fees. 

I I Tnis Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68 1 
z - I 1 not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13 1 13 2 and 13 3 is 
complied with. 

1X1 not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

□ 

all parts. 

the parts relating to claims Nos. 1-1 1.16-17.20 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: IV. 3. 



II . 



Ill . 



IV. 



V. 



VI. 



The inventions in Claims 1 to 6, 16 and 20 have the 
same technical feature in that they are provided 
with a first focus position detection system and a 
second focus position detection system. 
The inventions in Claims 7 to 10, 17 and 20 have 
the same technical feature in that they are 
provided with a first illumination system supported 
independently of the exposure main body and a 
second illumination system fixed to the exposure 
main body. 

The inventions in Claims 12, 13 and 18 have the 
same technical feature in that a temperature- 
controlled gas is supplied to the optical path of a 
measuring beam and onto a substrate, respectively. 
The inventions in Claims 14, 15 and 19 have the 
same technical feature in that a temperature- 
controlled gas is supplied from an "opening provided 
on part of a cylindrical retaining member to the 
substrate via a section between the side face of 
the projection optical system and the retaining 
member . 

The inventions in Claims 21 to 26 have the same 
technical feature in that they are provided with a 
position detection system which applies a second 
beam as well as a first beam and which detects 
position information on the substrate using both 
the aforementioned first and second beams 
respectively. 

The inventions in Claims 37 to 41 and 47 to 49 have 
the same technical feature in that they have an 
illumination system wherein an exposure beam is 
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guided from an exposure light source to a mask and 
a second support member which supports those 
optical members from among the optical members in 
the illumination system which have a drive 
mechanism independent of the first support member 
so that they do not become a source of vibration 
for the first supporting member. 



VII. The inventions in Claims 42 to 46 have the same 



technical feature in that they have an illumination 
system wherein an exposure beam is guided from an 
exposure light source to a mask, and a first 
illumination system unit installed within the 
aforementioned illumination system, wherein a 
plurality of optical members driven by the drive 
section are supported and the optical paths of the 
aforementioned exposure beam containing the 
aforementioned plurality of optical members are 
essentially sealed off. 



Since no common special technical features exist 
between these seven groups of inventions, they cannot be 
considered as a single group of inventions. 
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1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-11, 16, 20 



17 



1-6, 16 



7-11, 17, 20 



1-11/ 16, 17, 20 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 
Claim 7 

The invention disclosed in Claim 7 does not involve an 
inventive step in the light of Document 1 (JP, 64-37837, A 
(Canon Inc.), February 8, 1989 (08.02.89)) and Document 2 
(JP, 8-279459, A (Nikon Corp.), October 22, 1996 
(22.10.96)) cited in the international search report. 
Since the exposure technique disclosed in Document 1 and 
the exposure technique disclosed in Document 2 belong to a 
very closely related technical field, it would be easy for 
a person skilled in the art to conceive of applying the 
feature disclosed in Document 1, wherein the first 
illumination system that transfers the exposure beam from 
the exposure light source is supported independently of 
the exposure main body and the second illumination system 
that guides the exposure beam from the first illumination 
system to the exposure main body is fixed to the exposure 
main body to the exposure technique disclosed in Document 
2, wherein each of the optical paths of the exposure beams 
within the illumination system is sealed off. 

Claim 8 

The invention disclosed in Claim 8 does not involve an 
inventive step in the light of Documents 1 and 2 . Document 
2 discloses the feature of supplying gas around the mask. 
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Moreover, it is a matter of course and, therefore, design 
that the temperature of the supplied gas is controlled. 

See, for example, newly cited Document 3 (jp, 2- 
210813, A (Canon Inc.), August 22, 1990 (22,08.90), page 
3, upper right column, line 20 to same page, lower left 
column, line 10) . 



The invention disclosed in Claim 9 does not involve an 
inventive step in the light of Document 1. Document 1 
discloses an exposure device provided with a first 
illumination system which is supported independently of 
the exposure main body and which transfers the exposure 
beam from the exposure light source and a second 
illumination system which is fixed to the aforementioned 
exposure main body and which guides the exposure beam 
emitted from the aforementioned first illumination system 
to the aforementioned exposure main body. 

Claim 10 

The invention disclosed in Claim 10 does not involve 
an inventive step in the light of Documents 1 and 2. Since 
the exposure technique disclosed in Document 1 and the 
exposure technique disclosed in Document 2 belong to a 
very closely related technical field, it would be easy for 
a person skilled in the art to conceive of applying the 
feature disclosed in Document 2, wherein each of the 
optical paths of the exposure beams within the 
illumination system is sealed off and a permeable gas is 
supplied independently, to the exposure device disclosed 
in Document 1 . 

Claim 11 

The invention disclosed in Claim 11 does not involve 
an inventive step in the light of Documents 1 and 2. The 



Claim 9 
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feature wherein the incidence plane of the exposure beam 
emitted from the first illumination system with respect to 
the second illumination system conjugates with the mask 
pattern and field stops are arranged in the aforementioned 
incidence plane is a previously known feature and the 
application of said feature would pose no particular 
difficulty. 

Claim 17 

The invention disclosed in Claim 17 lacks novelty over 
Document 1. Document 1 discloses the feature wherein a 
first illumination system which is supported independently 
of the exposure main body and which transfers the exposure 
beam from the exposure light source and a second 
illumination system which is fixed to the aforementioned 
exposure main body and which guides the exposure beam 
emitted from the aforementioned first illumination system 
to the aforementioned exposure main body are set up with a 
predetermined relationship. 



Claim 20 

The invention disclosed in Claim 20 does not involve 
an inventive step in the light of Documents 1 and 2 . The 
features disclosed in Documents 1 and 2 are also used in a 
method for manufacturing a device for transferring a mask 
pattern onto a substrate. 
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